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[1***1 1 mmmmte£zfm&m*^t? b-f—tm 

*4fctt»7ktt^^^TS:0. 0 5-2. 0 0ft%; 
m2]fcftb LTfifWeg2 0-1 6 0 nm^tt 

•>y**fcttaE*tt^^=T emu if¥^ssiif 

lAS^flft^i&tfcSJ: t)*#i^) SrO. 0 5-2. o 
011% ; JB3rit#£ b-rfi*sp*&ttS8 0-1 2 0 0 
nmfc^O'Sgl 5 0 0 n m^ii<Dfe^<D^##H3 2 0 

9**<<0 £0. 4 — 3. 511%; 
^J:(;i4^^tT($i¥^l. 5-1 2 jumco 
JfiJWMfc&WSSSrO. 0 2-0. 2 51i%;»Ui 

[»** 2 ] fg 1 fift5>^fl*3pja(ftg^S 1 0 - 3 0 n 
m, 8S!in*tfS0. 0 8 — 1. 2 011%tfc9, ^2j5g 
^IBSfc^KStf 5 30 — lOOnm. S^JD*^ o . 0 
8 - 1 . 2 0fi*%-?fc5l*** i ^fS«c^#m«ft^ 

h o >^ ^T-fc^lf ** 1 2 KiE*<7>»«»|ft 

y ^ ^-e*> si***i ~ 3 1 ^jx^ie*^ 

[*W^I¥»fcIJWI] 
[0 0 0 1 ] 

[0 0 0 2] 

»K«ittSr##i--<< , *>y x^z^rmcommm.^-* 

iUWWWb^K*35sgft*oTV^5i£^-Ctt, h-J— 
»UT«t 9— «0/h3teafM s K*$ix"C*5 9, r<£> «t 9 

/5>f fclt^7/^7- ht-Tii^-WiSi 0- 

5 0 n me«(?53B/h3|aa^*8««[^35S 1 . 0 %^ Jz h 
— K fl>8Sjffi-& $ tit l ^ fc co ^ {5 t Ay £T T* fc a o 
[0003] btf>b*as£>, r^J; 
Jtfitf-Sr h^— fc**fc**brt:*&. ^y— 

[0 0 0 4] r:<oiHHS:»ft-fS3t«>^, tm&)%L'&(D 
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iotiitSSl^^titi^ (#5S?io-l 
0 7 7 2^S) 0 b^b&^ib, r<^J;5*S«-Ctt 

[0 0 0 5] SS3t**ffi<7?H#^tec?5«^^e>, 
KMISW 1 5 S« t $ tit 1/ ^ 
i?9-2 9 74 2 7fM) 0 ba»b*rt*fe, CcdJ: 

*&«h, «<a»tt^S3ei:*9. mmmmk&m\\L-r 

[0 0 0 6] fc»#~F\ # 

20 Bf*»*asiB;Tbfc9, #:/y *s*4fe-t"S £i^5B8JB 
«^Sf«_b^*^y^*^-t"-5i:i^5P«aJH (iteUM*fe) fc 
[0 0 0 7] 

[0008] H*^«##**fe*»»J 
[0 0 0 9] 

[»JHS:»a:-r5^:»^©] #3691 J*. IS»*Mlg:teJ; 

iS>*&^5 — 4 0 nm^>»7K14^y **fctt»7Ktt^^ = 
T£:0. 0 5-2. 0 0fifi% ; »2/*5>£ bTflSW 
^ig2 0—1 6 0 nmC0^7Ktt->y ^^/cfi^TKttf 

(fib, 1 ift#^«fc¥^tta 

£9**10 SrO. 0 5 — 2. 0 0lt%;!3^^ 
40 bTfi*5p*&*fc«8 0—1 2 0 0 nm*5J:tK*z@ 15 0 
0 nmJ^±C0^T-cO^%SiJ^2 0i»%«T^S«S^ 
(lib e*¥^Stt*2rt^fi*^ttSJ:9* 
*t0 £0. 4-3. 511% ; &3LXfm4ti&b bT 
*f¥*Sttil. 5- 1 2 ^mCOflg^^Jgi&^O. 0 
2-0. 2 5f i% ; #H6bT45#tf»a*« ht 

[0 0 10] *3BW^»W#*tt, *«*fl«*fc^ («3 
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-e#SC£«rjLffiLfc 0 «*»]<£>«#* h ^^«t!)*2fi8;^s h-j- .*! 

I 0 0 1 1 ] 4 DiiAyT?«ffi»itt^*L<{B;T-r5o eg** 1 6 0 nm 

jj^~*4J*#i: LT(D#^^tt [0017] »2^i LTffl^bftSBMctt->y **3 

[0 0 1 21 *«W^*5l^T, «l^<tttt»¥^ &>S 0 Wittf. f2^i:Ltffl^5»*ttf^=7t 

W5-4 0nm, »$L<lil 0-3 Onm, J: 9 bTJl, tfim<omik^# >VL¥\zmMktim Vit h (O^k 

^^T£^S 0 ff*U<tt±IE*H[SSr*-t-SW7ktt 10 > y — X^;&JSM3?tfc§S<0 T T O > y — X\ y^#i±M 

•j3ffaoat»ttSr#4-t-Sr: <b^T^S 0 Y^r—iim teftuDis?^* yy"V >^m^^ ] J — /i-te^X 

So fiS^5nmi:9/J^^tatl^a^H/^l: 0. #70, #9 0l:v/7^;x/!l^ftilfctfl5 

J: 5 » 1 h ** 9 ii^-eatiW*^* b < ffi ^^igl^i * ^S D JEi^fiBfa^tt^^ X<d y 

Tt^o ei^4 0nm±9*#^£«t&tttt^»*tfS **^*q^^^^ y^y >^»j^>y = — i^^/i^ 

[0013l»l^t l-CSV^n5»*tt->y** [0 0 18] *2j*5»0»;*ffcj£tt4 0%J£Lb, b 

itf, TS 5 0 0 (=¥ + #^/H±|8) ^R 9 7 2, R9 [0019] *2^08aiDlli ht-Sfiflr»tt 

74, R 9 7 6 (B*7xDy>tt» , H2 0 0 0, 0. 0 5 — 2. 0 011%, SfiKliO. 0 8-1. 

H2 0 00/4M (^7UT>hfiS) 2 0fi%, J:0#*b<tt:0. 1-1. 011%-e* 

hthZ> Q mif&ftt LTjav*seMctt^*— V t Lt s 0 asjpfi^o. 0 5lf%j:^>4^iht^+^ 

tt, STT3 0A (^*^X*tt«) . MT- 4««ri4Sr#^t?# fcl \ 2. 0 0li%j;^ 

^xy >^m^^v ^^^t^xm^k^mv 30 [0020] *3BWJ-*5^rfi0i^^e*5p*si3Ks 

/ct)<7)^V^tt)lL5i^l\ S:10-30nm, b< M: 1 0 — 2 5 nm. SSiPfi: 

[0 0 1 4] ^US^BfcTK^bftttS 0%«_h. ?:ht-tferabT0. 0 8-1. 2 011%, it 

<J36 o — 7 0%7?fc«r.fc}&sa*uv^ WzMfcffriss i£b<teo. l — i. oafi%cb b, »2fig^fi*sp 

OyoiD/J^t^^UIMftiaot h^-8E»tt *SrtftaSr3 0-1 0 0 nm, «l<li3 0-8 0n 

^h^— fflr«*^«*ft«>ft^C, Hffl^iiBx.*^o m, »i^ht-ffiTOa-T0. 08-1. 20 

[ooi5] ii^ijoiiiht-wm^tt £?i£b<jio. i-i. oa»%<t-rsc<h{c 

0. 05-2. OOlil ^KiiO. 08-1. £oT, h <*>St#gcJ£tt*3 «fc tf«4M4t> IrJ Jt £i^S 

2 011%, «t!9*f*L<ttO. 1-1. 011%-C* ri:*st»*5 o -f-ftfo*,* Btf^tt^Klff^flimd 

So as»o*^o. 0 5«%±9'M^iht — ti % ftm&h±&vm&fa±-t'z>tiiixte<^ mm&it 

*at»ttSrf*4--r#ftt\ 2. 00*m%J:«9^ 40 tfcfc ±l*»4M4t>|6] -b^So «#SJtttj&S|p] _h-TS 4: . 

^y, »«*^ra«^**-*-« 0 ^sria»-c#« 0 miK&tffa-k-tzt. mmm^isXh 

[0 0 16] %2i$&k LTfi«¥*S«iS3& s 2 o— l 6 1S¥W«±lr^y y f«S£bjiv\, 

0 nm, ffS b< «3 0- 1 0 0 nm, «fc 5»S b< [0 0 2 1 ] %?>$L9>t LTfifR^pJSttS^ 80-12 

3 0 — 8 0 nmT^oT, T^off 1 fifc^^flftspASlttg 0 0 nm, Jf* b< ^80 — lOOOnm, J:^ b 
£ 9**V*Sfi*te->y ^*fcli»7Ktt^^=TSrffl^ < lil 0 0-8 0 0 nm, «d£ 1 5 0 0 n m»l« 
So «tt>»*L<tt±IB«tSSr*i-5W*tt^*-TS: ©$t»l^2 0fiS%«T t »SL<ttl 0ift%£A 
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m±mmm£*i. «&<oi&&<DigL¥<ox y *tr&&,± [0027] m 4 f$ft&±^(o ft-tzmift 

BSSr«ifBli-6r.fc}5S-efr5 0 Sfc, £tt/*5M* h-*— C„H 2 „ +1 COOH 

[ 0 0 2 2 ] »g35S8 0 nmJ: IM^S^ fc MStt/£5H** 10 # ^o-fe^JwfcttS 5" y = — V^A^-ft 

t^»tg< #jtm&&ttnzi»i&zhm\<\ [0028] m%h&&mm±wm&te&x$ffim&<Dm& 

^1 2 0 0 nmJ;!)^l^g»^H:«i^i Kj&J&S 10 0-15 OtSS(7){)M5g< , Mx. 

L< fe^l 5 0 0 nmJ^J: fif, ^"rT V >g£#A-> & A , ^T7y>Mlp\ 

<D%L^<D^% 2 0fi«%±9#t^^ 7!i V^^^A^/fH^ - t^s»4 

<*^o »W«f*i^LtLi5o 150 c CJ;9J|i^S 

[0 0 2 3] «3^tt±IE<^J:5*»SS:W-f-SM« M^WlTl^5 0 y z/mX/Uzy A t b 

mz>u&<Dmz*^-tz>z_htim^is<, *>y 20 (o^^ti^sj^ ^*E^co^*t^ssffi^#?>tL/c 

<ce>Wr-tne><^jJH3fe(t:«jES:ffii^ r fcflSff* b [0 0 2 9] ^4 ric#<08S!MI*fi± h"**— «*fc-?-fc:» LT 

t\> $ b»w»3*5>tt, S|jEW«i4Sr*-r5C 4r*s»* 0. 0 2-0. 2 511%, 02-0. 

U^ 0 8iEff«ttS:tt5i:, ht-S:*ff« 211%. J; 9 £F4 L < 0 . 02-0. 

ttfcU 2^M<!rLTfflt^S^, h-*— i** S„ SiDi^O. 0 2 J; 9 '>#i^ fcJH»flFJStfSfli 

tSEWmtt**-r^«c^t Itf^y^ ho [0 0 3 0] ±IE«)J(Sij«^-l|S4fi8^#HR*Jx« h 

^^A«[^S5!^»3g^t>5>4x4o SS3jfi$>fii^*n 30 -J— flHft^tt^* < i: t>|g*»/IB*3 «fctf*fe3!|a>kfc 

ftaiLt«^tttv\ [0031] tsmmmk i^xam^m^mx^cD 

[0 0 2 4 ] m3F&ft<Dmumte b-r- ss^-j^lt ^a>*s»/iBfcffijB-e#. «itf, arisen rnntt 

0. 4 — 3. 511% ^KiiO. 5 — 3. Ofifi 7/^ur^li l/-h^(/7yl^^^^^y k-h^(7) 

%. i^stK^i. o-3. oit°/ot*ib5 0 m%n t? y^mm. x^^^r? y ^m&m&mm. *°y 

m&o. 4fii%j; D'>4^t^^ Ka-c^»jh««? ^tv^wjib. y = ^smbjib. ^-^7-<^ii > 

[00 2 5] *4^t tt*B(¥*93E8^ 1 . 5-1 P7/^7-ht-MIBttTtt, OHPg«^l 

2/zm, #4 b< f22 — l 0 m<o/IBfl»BMkJIR*Srfflt^ 40 *a-&to-frBftt<^feS3SttSrH*a - t & g W <!: LT, jS 

l^4-LTatt*a50H«Sr^Rb, BS tr^WflBSrffi^S w 4: ^sff* b< , Z.(D X b fz&te&ft-t 

K*4^5>^±E^ff3^^<kjte*-&fo-1tTffll^^i [ 0 0 3 2] *56W^*5V^T#i, ^/^^ 9—' fflf^co 

JR4fiK5>arffl^sr fc*<*3/ft#*fflir*fc» *f9ft»fffi«H4, 3£»5fi£t % lfit7tyHl, 

TL^9o Sg35Sl2/im±9^l^8W»* 50 lx«te**»«Bt LT, (Mn) ^3 0 0 0 
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-6 0 0 0, Kl<(i3 5 0 0-5 5 0 0, 11^ it^te, *<0**F**|8*»|B 1 0 0MSl:MLt 

(Mw) ^S^^i^^T-ffl (Mn) (7)ltMw/Mn 0. 5 — 5 SMU t r t fry ^ >V % > ^-OPnlll^ 

#2 — 6, «FSL<tt2. 5-5. 5,^9^e^ft« * £5 £ t * < **0l:: J: *a*Sr»5±t?#* \ 
#5 0-7 0°C, ^KliSS-TOta^tttS [0 0 3 7] ^£5, Wi*7± v H4r6]-h<£>«j£d> fe tt* 

#90-1 1 0 C C, ff$l<li90-l 05°Ct^5© l/^otfl/y^y^^tilTStSr itfftSK, * 

[0 0 3 3] UfiH^7^eM (Tg) ttEJLTt- ^RjCBftt#»^8:$ixfcffi«0«iS9 OBfifcin — 

SC-2 0 0 : ±^^—m^±M) Srffi^T. y 7 r u 31*0 SrfSl-h^^att^fcH:* y ^ i/> 17 y $ ^ % 

/m i n 2 0-1 2 0°Wr|-(:«t, bt^y 37^ tfuyj7y^^lil 6 0 0 C{C4ott >5i§S4*i 

P^t 0 -^^^3/^^-ft^^^^^^ < t"r6 0 S ft** 5 0 — 3 0 0 cps, ftftjfi^l 3 0-1 6 0tt5 

fc, te*«MBoWfe;^ (Tm) ttJHTiwtSoTjH^SiX J;tfltoU-2 0KOHmg/gTfc5* o |i/nt°l/ 

fcHtSrfflt^Tl^p ^n— "r^^— (CFT-5 0 0 : 1/ V y 2 *X~&> 9 , * bt y u > !7 5/ 

**»ffgftt») SrJBt\ ?«<X(Dm?L (Hlmm, ft ^te, 16 0°CCio(tagiM^1 0 0 0-8 0 0 

$ 1 mm) , *DJE2 0 k g/cm 2 , 6 °C/m 0 c p s *5 £ tftfrffcjfetfS 1 3 0—1 5 0tTfe5^!i^ 

[ 0 0 3 4 ] t tt (i, ^(Di^^Wf 20 BSr^CSCt*<B*7-fey M4corRl±Sr*fifc"t-Sr. 

ffl£ix3 0 ^'^77^ T^y>^/u tfrX*ZZ> 0 Sfc, ±IB»i^*i3J:tmftjftSr#i--6 

— , ^;bn^yU7>^ v *oA>T^n — , ^/^7^y stf y ^.^ 17 y ^ ^ t±IEJfe»»/IB*C»^5^«tt# 

T, Tf^hf-ftfiSlttm CTxtfC. I. [0 0 3 8] #««HlP?Wi:bTttjEW«h^— /BflMISJ 

Wy^U^K48:l, C. I. f^Wh-U »»Jfc bTtt, T^>^tt=^cix^— ^ 

J/K122, C. I. t°^^>h • l/y K5 7 : K EX, 02, 04, 05, 07, 

C. I. fc777h^yKl84/^^fflt>^:t^ 30 0 9, 1 0, 1 3 ]) ^ > h ffc^XSIttjgJ) , *4 /V 

C. I. t°y*V > h 7, C. I. t°^W P-5 1, ^U7^(^tP-5 2 > 7-^>f-7 

h • >f 1 2 , C. I. h 8 v^^/l^ B B (Vyu-<> h^77^3 : C. I . N 

0, C. I . t 8 ^Vy h 7, C. I . o. 2 6 1 5 0) , 7 v k/^/^HBN (C. 

^7h-^io-93, C. I. 7;^>h -^xo- I. No. 26150) , D V T is b * t° V y ^ > ^ 

16 2ftifS:ffl^5Ci:*tt5o ^>T> h^— /^TN (7 >^ r ^ y ^> • "^ttM) 

Sl^ltli, 0iJ^^, C. I. t°^V > h • - 1 7^3*^ft7$>, T^^r/UT ^ K, ^li^ 

5 : 1, C. I. t°^V>h -yyu-l 5 : 3*Sr^V^ f^^haii ^ ^ ^^-v^f^^#^-T? 

[0 0 3 5] Sfc, *^^co h^— SrKtt h"^— <t U 40 [0 0 3 9] h^-fflW«*J»»Ji: It 

fflt^^ti, ±IE#fe»|05— SfB*fett^SBS:«tt*t tt, CT^tf, ^nA|Sfii7yl|ifS-3 2, 3 3, 3' 

ffi#t^^LiX^J:^ 0 r.<^<t 9^^14<$:<t UTtt-^^* 4, 35, 37, 38, 40 y ^> Mfc^lUtt 

>T h> bttS. ») , 7^f>7t°ny77^TRH 4 BHH (»± 

[00 3 6] *«P^(7) h t-t:ii»^7t 7 ^k^ttSi) , ^7ft7h777^T-22, 004 

i5 4Ba»iLm ^yxfu>77^ (tUxy hfb^X^±M) , ^y5 : -/^^cD^DZ^^ 

^ % jjfy y»n ^/^^, ^yu^^^^^, 9>f E-8], 8 2 y ^> h jb*X*a«) , S^fiSiK 

*y^—)V>Vy?7^ >^ ?v V E-8 4 y x. > h ft^XHttM) . T-yu^^^^tg 

7 ^ 7 y t - h d /y a 7 7 ^ ^Cf^if ^ ^ J^E-8 6 y m> h fb^x|g%tM) , ^ ^ , ^y 
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h-t—izm^^ikffimm&pmk u-m, #7— h-r—co 

bT(iM^tf#BBHS5 3- 1 2 7 7 2 6^ 
Bg 62-14525 5^«*fcfE*c<£>t><E> 

2- 2 0 1 3 7 8^$g#^fSgc^t^^. W^^^m 
it&mt LTtt«*.tf#§|sp2-2 2 1 9 6 7^fBtd 

3- 11 6 2»^#icE«<ot«>*s«ffl^rfe-c*a. 

[0 04 0] h-t— SfeT-^Siffit Uttt, ^4n^)S!iS6 

«^b/h*ts^t>^)^»* u< , »«sp*aatt«4 

[0 04 1 ] lEht- Btt^^«rE«>JI5lrit»'-«4 

iE4*5>Sr— JSUTflSJlDb, ^Vv-^/i^ ft if* 

ffl^Ta-&-TixtfJ:ir\, Sfc. 4o<^#£#j^#r£ 

$) "C -5 o 

[0 0 4 2) *«M(7)htHi, ^tyr^MWp* 

(T g : 5 8*^, Tm : 1 0 0°C) 
• ^if V*M£f (C. I. WyM/5/Kl84) 3 oita 

fco »fenfca«»S:»a«7*1f— S/W2lJ:0»»L*40 [0 0 4 6] 
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[0 0 4 3] ht- 1 t fet«fflt5*t 3 7 

r<z>cfc 5ft*ir yrt LTttfW»5p*&fiS^2 0-6 0 

^m, iff* b< Ii3 0 — 5 0 /imOt^SffilT-fcSo 
[0 044] 

nm, 15nm, 3 0 n m* fc 4 0 n mCO > y 

5 5%, 6 0%, 6 0%, 6 0%-efcofc 0 $g2&ftk 
UiS¥^Sg^2 0nm s 3 0nm, 5 0nm, 1 
0 0 nm^/tll 15 0 n m<£>^* —TJfrT-S:^ Vy^A- 
hy^ h^^^7^irTBfc7K^tto«b*:t<Da:ffl^fc 0 
WTKft^Ji-en^ttifH^IE^tMIiwS 0%. 5 5%, 5 
5%, 6 0%>, 6 0%t^ofc 0 I3^tltif¥ 

5 0 n m, 70nm, lOOnm, 200n 
m, 1 0 0 0 nrnf fc(j: 1 5 0 0 nrn^f ^^7f 
ft&Wrfift?JSfffiS35S3 0 0 nra^f^yi^ b n > 
f^ef$:ffll^ e 5f£@l 5 0 0 nmJ^i:<7)*V-?-<7)$ 

of@m%, smm%, i of »%, 3o»%, s 

%T*o*i 0 %A^k LTftS^tg^ 1 
//m, 5^m, 1 Ojum^fcfil 5;/m(7)^T7!J 

[0 04 5] 



• ±!E#y ^*7vu«tiii 
is. 5 »m<D-Tms* b-f—mm^mzo b-r—(o 

[0 04 7 ] <HtS(5ySt>*lt«lJiJcr) h*t— <^S3it>* 1 
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[0 0 4 8] 
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(54) ELECTROSTATIC LATENT IMAGE DEVELOPING TONER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrostatic latent image developing toner which 
suppresses sticking or wear of a photoreceptor and which has excellent electrification rising 
property. 

SOLUTION: The electrostatic latent image developing toner is prepared by externally adding the 
following components to toner mother particles containing a binder resin and a coloring agent. 
The components are hydrophobic silica or hydrophobic titania having 5 to 40 nm number 
average particle size as a first component added by 0.05 to 2.00 wL%, hydrophobic silica or 
hydrophobic titania having 20 to 1 60 nm number average particle size (the number average 
particle diameter is larger than that of the first component) as a second component added by 
0.05 to 2.00 wt.%, inorganic particles having 80 to 1200 nm number average particle size (the 
number average particle diameter is larger than that of the second component) and containing 
particles of >1500 nm particle size by <20% as a third component added by 0.4 to 3.5 wt.%, and 
fatty acid metal salts having 1.5 to 12 |im volume average particle diameter as a fourth 
component added by 0.02 to 0.25 wt.%. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] a toner mother particle containing binding resin and a coloring agent — as the 1st 
component — a hydrophobic silica with a number mean particle diameter of 5-40nm or a 
hydrophobic titania — 0.05 - 2.00 % of the weight; — the 2nd component — carrying out — a 
hydrophobic silica with a number mean particle diameter of 20-1 60nm or a hydrophobic titania 

(however) number mean particle diameter — number mean particle diameter of the 1st - - ■— 

component — being large — 0.05 - 2.00 % of the weight; — the 3rd component — carrying out - 
~ several content 20-piece rate [ % or less ] of a particle with a number mean particle diameter 
[ of 80-1200nm ], and a particle size of 1500nm or more — an inorganic particle It is the toner 
for electrostatic latent-image development which comes to ** a fatty-acid metal salt with a 
volume mean particle diameter of 1.5-12 micrometers 0.02 - 0.25 % of the weight; outside by 
using (however, for number mean particle diameter to be larger than number mean particle 
diameter of the 2nd component) as 0.4 - 3.5 % of the weight; and the 4th component 
[Claim 2] A toner for electrostatic latent-image development according to claim 1 whose 
addition number mean particle diameter of the 1st component is 10-30nm t and is 0.08 - 1.20 % of 
the weight and whose addition number mean particle diameter of the 2nd component is 30- 
100nm, and is 0.08 - 1.20 % of the weight. 

[Claim 3] A toner for electrostatic latent-image development according to claim 1 or 2 whose 
inorganic particle as the 3rd component is strontium titanate. 

[Claim 4] claims 1-3 whose fatty-acid metal salts as the 4th component are calcium stearate — 
a toner for electrostatic latent-image development given in either. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the toner for 

electrostatic latent-image development. 

[0002] 

[Description of the Prior Art] **(ing) inorganic parti cles^ such" as a silica and a titania, outside is 
known widely that a desired fluidity should be given to the toner used with electrophotography. 
Especially in the recent years when the demand of digitization and high-definition-izing has 
become strong, much more diameter-ization of a granule is demanded from the toner, and in 
order to give a desired fluidity to such a diameter toner of a granule, a lot of plasticizers are 
needed. Moreover, that from which the inorganic particle of the diameter of a super-granule with 
a particle size [ first / an average of ] of about 10-50nm is generally ******(ed) by the toner 
outside 1.0% or more with the full color toner with the above-mentioned severest demand is 
almost the case. 

[0003] However, when the inorganic particle of the diameter of a super-granule was **(ed) 
outside so much to a toner in this way, in the cleaning process, the inorganic particle which 
separated from the toner passed through between a photo conductor and cleaning blades, it 
fixed on the photo conductor, and there was a problem that BS (black spot) occurred on a copy 
image. If an inorganic particle fixes on a photo conductor, a toner is accumulated around it, and 
on a copy image, in the non-image section, BS will serve as a noise and will appear. 
[0004] In order to solve this problem, an inorganic particle with a comparatively big particle size 
is **(ed) outside, and the technology in which polishing removes the fixing object on the surface 
of a photo conductor is reported (JP,10-10772,A). However, with such technology, although 
generating of BS could be controlled, the wear on the surface of a photo conductor became 
remarkable, and the new problem that a photo conductor life fell had arisen. 
[0005] Moreover, the technology of **(ing) a fatty-acid metal salt grain child outside is also 
reported from a viewpoint of the fixing prevention on the surface of a photo conductor (JP,9- 
297427,A). However, although generating of BS could be controlled even if it used such 
technology, the orientation for the amount of electrifications to rise at the time of initial 
electrification of a toner became strong, and the new problem that fogging occurred on an early 
copy image had arisen. Moreover, although the potential property of a photo conductor is stable 
by the surface always being ground and refreshing, if the amount of polishing decreases too 
much by a fatty-acid metal salt grain child's addition, a potential property will become unstable 
and the problem on which image repeatability gets worse will occur. 
[0006] Moreover, generally in the toner, a remarkable change of the amount of toner 
electrifications arose under various environment, especially low-humidity/temperature 
environment, and the problem (environmental stability) that image concentration falls or fogging 
occurs, and the problem (endurance) that fogging occurs on a copy image at the time of a 
continuation copy even if it is under ** in a moderate temperature are also produced. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the above- 
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mentioned situation, fixing and photo conductor wear are controlled, and it aims at offering the 
toner for electrostatic latent-image development excellent in electrification standup nature. 
[0008] This invention controls fixing and photo conductor wear, and aims at offering the toner 
for electrostatic latent-image development excellent in electrification standup nature, 
environmental stability, and endurance again. 
[0009] 

[Means for Solving the Problem] a toner mother particle in which this invention contains binding 
resin and a coloring agent — as the 1st component — a hydrophobic silica with a number mean 
particle diameter of 5-40nm or a hydrophobic titania — 0.05 - 2.00 % of the weight; — the 2nd 
component — carrying out — a hydrophobic silica with a number mean particle diameter of 20- 
160nm or a hydrophobic titania (however) number mean particle diameter — number mean 
particle diameter of the 1 st component — being large — 0.05 - 2.00 % of the weight; — the 3rd 
component — carrying out — several content 20-piece rate [ % or less ] of a particle with a 
number mean particle diameter [ of 80-1200nm ], and a particle size of 1500nm or more — an 
inorganic particle It is related with a toner for electrostatic latent-image development which 
comes to ** a fatty-acid metal salt with a volume mean particle diameter of 1.5-12 micrometers 
0.02 - 0.25 % of the weight; outside by using (however, for number mean particle diameter to be 
larger than number mean. particle . diameter of the 2nd_component)_as_ft4,- J1.5 %-of the -weight; 
and the 4th component. 

[0010] An artificer of this invention etc. found out that the purpose of this invention could be 
attained by being the amount of specification and using a major-diameter inorganic particle (the 
3rd component) and a fatty-acid metal salt grain child (the 4th component) with a hydrophobic 
silica and/or a hydrophobic titania of two kinds of specific particle size. 
[0011] 

[A mode of implementation of invention] A toner of this invention comes to ** a specific particle 
as the 1st component - the 4th component to a well-known toner mother particle outside. 
"Outside **" means adding in order to make the exterior exist in a toner mother particle 
obtained beforehand among this specification. 

[0012] In this invention, number mean particle diameter uses more preferably 5-40nm of 10- 
30nm of 10-25nm hydrophobic silicas or hydrophobic titanias as the 1st component. A 
hydrophobic silica which has the above-mentioned particle size preferably is used. By **(ing) the 
component concerned outside, a desired fluidity can be given to a toner. If a toner does not have 
a desired fluidity, electrification standup nature will get worse, or in a copy image of the first 
stage and the last stage, a texture becomes coarse. If particle size is smaller than 5nm, the 1 st 
component will be buried to a toner by stirring stress of a developer, and a fluidity will fall 
remarkably. If particle size is larger than 40nm, the fluid grant effect will fall remarkably. 
[0013] If a hydrophobic silica and a hydrophobic titania which are used as the 1st component 
have the above-mentioned particle size and have hydrophobicity, they can use a well-known 
thing from the former. As a hydrophobic silica used as the 1st component, TS500 (product made 
from KYABOJIRU), R972, R974, R976 (product made from Japanese Aerosil), H2000, H2000/4M 
(Clariant, LTD. make), etc. are used suitably, for example. As a hydrophobic titania used as the 
1st component, STT30A (Titan Kogyo K.K. make), MT-150 (TAYCA CORP. make), etc. are used 
suitably, for example. Furthermore, even if it uses what carried out hydrophobing processing of a 
desired silica or a desired titania of grain size by a well-known silane coupling agent, silicone oil, 
etc., it does not interfere. 

[0014] As for whenever [ hydrophobing / of the 1st component ], it is preferably desirable that it 
is 60 - 70% 50% or more. If whenever [ hydrophobing ] is smaller than 50%, by some 
environmental variations, a remarkable change of a toner fluidity or the amount of toner 
electrifications will arise, and practical use will not be borne. 

[0015] An addition of the 1st component is 0.1 - 1.0 % of the weight more preferably 0.08 to 
1.20% of the weight 0.05 to 2.00% of the weight to a toner mother particle. If there are few 
additions than 0.05 % of the weight, sufficient fluidity cannot be given to a toner. On the other 
hand, if [ than 2.00 % of the weight ] more, when the 1st component which secedes from a toner 
will increase and it will use as a 2 component developer, a carrier is polluted and problems, such 
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as fogging and ****, occur in the durable last stage. 

[0016] As the 2nd component, preferably, number mean particle diameter is 30-80nm more 
preferably, and uses 30-1 OOnm of 20-1 60nm of larger hydrophobic silicas than number mean 
particle diameter or hydrophobic titanias of the 1st component. A hydrophobic titania which has 
the above-mentioned particle size more preferably is used. By **(ing) the component concerned 
outside, a desired fluidity can be easily given to a toner. If particle size is smaller than 20nm, the 
2nd component will be buried to a toner by stirring stress of a developer, and a fluidity will fall 
remarkably. If particle size is larger than 160nm, the fluid grant effect will fall remarkably. 
[0017] If a hydrophobic silica and a hydrophobic titania which are used as the 2nd component 
have the above-mentioned particle size and have hydrophobicity, they can use a well-known 
thing from the former. For example, what carried out hydrophobing processing can be used for a 
commercial titanium oxide particle as a hydrophobic titania used as the 2nd component. For 
example, STT series by Titan Kogyo K.K., TTO series by Ishihara Sangyo Kaisha, Ltd., MT series 
by TAYCA CORP., etc. are marketed, and it is suitably used by carrying out hydrophobing 
processing of these particles by a well-known silane coupling agent, silicone oil, etc. As a 
hydrophobic silica used as the 2nd component, what carried out silane coupling processing is 
suitably used for RX50, #70, and #90, for example. Furthermore, even if it uses what carried out 
„ hydrophobing processlng,of.ithe-silica-of a^esired grain^size^by a.well-known-silanexoupJing: 
agent, silicone oil, etc., it does not interfere. 

[0018] As for whenever [ hydrophobing / of the 2nd component ], it is preferably desirable that it 
is 50 - 70% 40% or more. If whenever [ hydrophobing ] is smaller than 40%, by some 
environmental variations, a remarkable change of a toner fluidity or the amount of toner 
electrifications will arise, and practical use will not be borne. 

[0019] An addition of the 2nd component is 0.1 - 1.0 % of the weight more preferably 0.08 to 
1.20% of the weight 0.05 to 2.00% of the weight to a toner mother particle. If there are few 
additions than 0.05 % of the weight, sufficient fluidity cannot be given to a toner. On the other 
hand, a carrier is polluted, when the 1st component which secedes from a toner will increase and 
it will use as a 2 component developer, if [ than 2.00 % of the weight ] more. 
[0020] In this invention preferably number mean particle diameter of the 1st component 10- 
30nm 10-25nm, An addition is preferably made into 0.1 - 1.0 % of the weight 0.08 to 1.20% of the 
weight to a toner mother particle. Environmental stability and endurance of a toner can also be 
raised to 30-80nm by making 30-1 OOnm of additions into 0.1 - 1.0 % of the weight for number 
mean particle diameter of the 2nd component preferably 0.08 to 1.20% of the weight to a toner 
mother particle. That is, electrification standup nature not only improves, but fixing and photo 
conductor wear are controlled and environmental stability and endurance improve. If 
environmental stability improves, even if it copies under various environment, especially low- 
humidity /temperature environment, the amount of toner electrifications seldom changes, but can 
avoid a fall of image concentration, and generating of fogging. If endurance improves, even if it 
carries out a continuation copy, it will be hard to generate fogging on a copy image. 
[0021] 100-800nm and a content rate of a particle beyond particle-size 1500nm use [ number 
mean particle diameter ] preferably 80-1000nm of 80-1200nm of inorganic larger particles which 
are several 10% or less preferably than number mean particle diameter of the 2nd component 
several 20% or less as the 3rd component. By **(ing) the component concerned outside, a 
quiescence layer which consists of the component concerned in a gap of a photo conductor and 
a cleaning blade can be formed, SURINUKE of a particle of other components can be prevented, 
and BS on a copy image accompanying fixing of the 1st component and the 2nd component can 
be controlled especially. Moreover, the component concerned functions as a spacer between 
toners, and imprint nature improves. By furthermore using the 3rd component concerned 
combining the 4th below-mentioned component, when the 4th component is used without using 
the 3rd component, the amount rise of electrifications at the time of initial electrification of a 
toner which poses a problem is controlled, and moderate photo conductor polishing is enabled. 
[0022] If particle size is smaller than 80nm, the component concerned cannot collect easily in a 
gap of a cleaning blade and a photo conductor, it will become easy to pass it through, and a 
quiescence layer will be hard to be formed good. Since it becomes impossible to grind a photo 
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conductor to homogeneity when particle size is larger than 1 200nm, it is not desirable. Moreover, 
it becomes [ collect on a cleaning blade and ] easy to give a blemish to a photo conductor and is 
not desirable if there are more content rates of a particle with a particle size of 1500nm or more 
than several 20%. 

[0023] Although it will not be restricted especially if the 3rd component is an inorganic material 
which has the above particle size, it is desirable to have hardness of a degree which can grind 
the photo conductor surface, for example, it is desirable to use a silica, a titania, a friend Luna 
and a titanic-acid compound, silicon acid compounds, those sintered compacts, etc. As for the 
3rd component, it is still more desirable to have weak positive electrification nature. When it had 
weak positive electrification nature, and a toner of this invention is made into negative 
electrification nature and used as a 2 component developer, it is because electrification standup 
nature which whose spacer operation with a toner and a carrier improved, and carrier 
deterioration to which the component concerned shifts to a carrier and happens was controlled, 
and was excellent is obtained. Thus, a strontium titanate particle is used still more suitably as a 
particle which has moderate hardness and weak positive electrification nature. By a well-known 
silane coupling agent, silicone oil, etc., the 3rd component may carry out hydrophobing 
processing and may be used. 
^j]Q024]-An,addition.of, the. 3rd. component J 
of the weight 0.4 to 3.5% of the weight to a toner mother particle. If there are few additions than 
0.4 % of the weight, quiescence stratification in the blade section is not securable. If there are 
more additions than 3.5 % of the weight, polishing nature will become strong too much and a 
photo conductor life will fall. 

[0025] Volume mean particle diameter uses preferably 1.5-12 micrometers of 2-10-micrometer 
fatty-acid metal salts as the 4th component. By **(ing) the component concerned outside, a 
lubricative coat can be given to homogeneity on the photo conductor surface, fixing of the 
surface concerned can be prevented, and generating of BS can be prevented (lubrication action). 
Moreover, by using the 4th component concerned combining the 3rd above-mentioned 
component, when the 3rd component is used without using the 4th component, past [ on the 
surface of a photo conductor which poses a problem / shaving ] is controlled, and moderate 
photo conductor polishing is enabled. 

[0026] If particle size is smaller than 1.5 micrometers, it will move in the paper with a toner, and 
an amount which functions on a photo conductor will decrease remarkably. The number of grain 
children with a larger particle size than 12 micrometers decreases, and the lubrication effect 
decreases. 

[0027] Especially if the 4th component is a fatty-acid metal salt which has the above particle 
size, it will not be restricted. For example, general formula; 

A salt of a fatty acid and a metal which are expressed with CnH2n+1COOH (n shows 12-18 
among a formula) is mentioned. Especially if it is the metal which can form the above-mentioned 
fatty acid and a salt as a metal, it will not be restricted, for example, calcium, zinc, magnesium, 
aluminum, a lithium, etc. are mentioned. A viewpoint of an elastic (degree of hardness) fall of 
silicone rubber in a full color process to cost, safety, and calcium are preferably suitable. 
[0028] As for a fatty-acid metal salt, it is desirable that that whose melting point is about 100- 
150 degrees C is good, for example, uses calcium stearate, zinc stearate, magnesium stearate, 
etc. from a heat-resistant and lubricative viewpoint. If the melting point is lower than 100 
degrees C, the thermal resistance of a toner will get worse, and it will condense at the time of 
storage by hot environments. If higher than 150 degrees C, a lubrication action will decrease. 
Although what was manufactured by direct method as calcium stearate, and a thing 
manufactured by double decomposition method are known, it is desirable to grind and carry out 
grain refining of what was obtained by direct method with few impure parts, and to use it 
[0029] An addition of the 4th component is 0.02 - 0.1 % of the weight more preferably 0.02 to 
0.2% of the weight 0.02 to 0.25% of the weight to a toner mother particle. A lubrication action is 
not securable if there are few additions than 0.02 % of the weight. If there are more additions 
than 0.25 % of the weight, electrification standup nature will get worse remarkably and noises, 
such as fogging, will occur. 
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[0030] A toner mother particle by which the 1st above-mentioned component - the 4th 
component are **(ed) outside consists of binding resin and a coloring agent at least, and 
contains a release agent, an electric charge control agent, etc. if needed. 
[0031] any resin well-known in a field of electrophotography as binding resin can be used, and 
acrylic resin, such as resin, and alkyl acrylate, alkyl methacrylate, styrene acrylic 
copolymerization resin, polyester system resin, silicon system resin, olefin system resin, amide 
system resin, or epoxy system resin of a styrene system etc. is used suitably, for example. Many 
external additives are contained, as resin for full color toners which a problem of BS tends to 
generate, transparency is high for the purpose of raising OHP translucency and the color 
reproduction nature of a superposition image, it is desirable that a melting property uses high 
resin of the Sharp melt nature by hypoviscosity, and polyester system resin is suitable as binding 
resin which has such a property. 

[0032] In this invention The bending fixable of a full color solid image, fixing reinforcement, 
Elevated-temperature offset nature, the Sharp melt nature at the time of fixing, the translucency 
of a toner, color mixture nature at the time of full color image formation, As binding resin used 
for full color toners, such as a cyanogen toner, a Magenta toner, and a yellow toner, from a 
viewpoint of a full color image heat-resistant [ of a toner ], fixable, and glossy number average 
molecular weight. (Mn)-:^ 

molecular weight (Mw), and number average molecular weight (Mn) — Mw/Mn — 2-6 — 2.5-5.5, 
and glass transition temperature 50-70 degrees C preferably It is desirable for 55-70 degrees C 
and softening temperature to use preferably 90-110 degrees C of resin which is 90-105 degrees 
C preferably. 

[0033] A glass transition point (Tg) of binding resin uses a value measured according to the 
following. Using a differential scanning calorimeter (DSC-200: SEIKO electronic company make), 
a reference is used as an alumina, and a 10mg sample is measured among 20-120 degrees C on 
condition that a programming rate of 10 degrees C / min, and let a shoulder value of the Maine 
endothermic peak be a glass transition point. Moreover, softening temperature (Tm) of binding 
resin uses a value measured according to the following. Let temperature which is equivalent to 
the height 1/2 of a point ending [ outflow ] from an outflow start point when carrying out the 
melting outflow of the sample of 3 1cm under conditions of pore (a path of 1mm, a length of 
1mm) of a dice, 20kg/cm2 of pressurization, and a programming rate of 6 degrees C / min be 
softening temperature using a flow tester (CFT-500: Shimadzu Corp. make). 
[0034] As a coloring agent, a well-known pigment and a well-known color are used. For example, 
carbon black, aniline bule, cull coil blue, chrome yellow, ultra marine blue, E. I. du Pont de 
Nemours oil red, quinoline yellow, methylene-blue chloride, a copper phthalocyanine, the 
Malachite Green OKISA rate, lamp black, a rose bengal, etc. are mentioned. About a coloring 
agent for full color toners, the C.I. pigment red 48:1, the CI. pigment red 122, the C.I. pigment red 
57:1, the CI. pigment red 184, etc. can be used as a coloring agent for Magenta toners, for 
example. As a coloring agent for yellow toners, the C.I. pigment yellow 97, the CI. pigment yellow 
12, the C.I. pigment yellow 180, the C.I. pigment yellow 17, the C.I. pigment yellow 93, the CI. 
solvent yellow 162, etc. can be used, for example. As a coloring agent for cyanogen toners, the 
CI. pigment blue 15:1 and CI. pigment blue 15:3 grade can be used, for example. 
[0035] Moreover, what is necessary is just to replace some or all of the above-mentioned 
coloring agent with the magnetic substance, when using a toner of this invention as a magnetic 
toner. Magnetite, a ferrite, iron powder, nickel, etc. are mentioned as such the magnetic 
substance. 

[0036] A release agent may be made to contain in order to raise properties, such as offset-proof 
nature, to a toner of this invention. As such a release agent, polyethylene wax, a polypropylene 
wax, carnauba wax, a rice wax, a SAZORU wax, a montan ester wax, the Fischer Tropsch wax, 
etc. can be mentioned, for example. Thus, it is desirable when making a toner contain a wax, and 
acquiring an effect by addition, without making the content into 0.5 - 5 weight section to the 
binding resin 100 weight section producing problems, such as filming. 

[0037] In addition, it is desirable to make a polypropylene wax contain from a viewpoint on an 
offset-proof disposition, and it is desirable to make polyethylene wax contain from a viewpoint 
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which raises smear nature (phenomenon of an image being ground against a roller and causing an 
image quality fall of a blot, dirt, etc. in an image in case it is the paper feed of a form with which 
an image was already formed in one side at the time of automatic manuscript delivery or a 
double-sided copy). Melt viscosity [ in / in a polypropylene wax especially desirable from a 
viewpoint mentioned above / 160 degrees C ] is the polyethylene wax 1000-8000cps and whose 
softening temperature it is the polypropylene wax 130-160 degrees C and whose acid number 
50-300cps and softening temperature are 1 - 20 KOHmg/g, and melt viscosity [ in / in 
especially desirable polyethylene wax / 160 degrees C ] is 130-150 degrees C. That is, a 
polypropylene wax which has the above-mentioned melt viscosity, softening temperature, and 
the acid number is excellent in dispersibility over the above-mentioned binding resin, and it can 
attain improvement in offset-proof nature, without producing a problem by isolation wax. 
Moreover, polyethylene wax which has the above-mentioned melt viscosity and softening 
temperature is also excellent in dispersibility over the above-mentioned binding resin, without 
producing a problem by isolation wax, coefficient of friction of the fixing image surface can be 
reduced, and improvement in smear nature can be attained. In addition, melt viscosity of a wax 
was measured with the Brookfield mold viscometer. 

[0038] As an electric charge control agent, as an electric charge control agent for positive 
electrification toners^Eor_example T the, azine compound-Nigrosine base. EX t .:BD^JXORD-N~N-0J v ^ ^ — 
02, 04, 05, 07, 09, 10, 13 (the ORIENT chemical-industry company make), Oil black (central 
synthetic chemistry company make), quarternary ammonium salt P-51, the polyamine compound 
P-52, SUDANCHIFU Schwartz BB (solvent black 3:C.I.No.26150) FETTO Schwartz HBN (C. 
I.No.26150) and brilliant spirits Schwartz TN (FARUBENFABURIKEN buyer company make) — an 
alkoxy ** amine, alkylamide, a molybdic-acid chelate pigment, an imidazole system compound, 
etc. can be used further. 

[0039] Moreover, chromium complex salt mold azo dye S-32, 33, 34, 35, 37, 38, 40 (the ORIENT 
chemical-industry company make), as an electric charge control agent for negative electrification 
toners, for example The eye ZENSU pyrone blacks TRH and BHH (the Hodogaya chemistry 
company make), the kaya set black T-22,004 (Nippon Kayaku Co., Ltd. make), chromium complex 
salt E- of the copper-phthalocyanine system color S-39 (the ORIENT chemical-industry 
company make) and a salicylic acid — 81 and 82 (the ORIENT chemical-industry company make) 
— the zinc complex salt E-84 (the ORIENT chemical-industry company make) and the aluminum 
complex salt E-86 (the ORIENT chemical-industry company make) — a calyx allene system 
compound etc. can be used further. Furthermore, as a negative electric charge control agent 
used for a full color toner, an electric charge control agent of colorlessness which does not have 
a bad influence on a color tone of a color toner and translucency, white, or light color is usable, 
for example, zinc of salicylic acid derivatives, a metal complex of chromium, a carixarene system 
compound, an organic boron compound, a fluorine-containing quarternary-ammonium-salt 
system compound, etc. are used suitably. As the above-mentioned salicylic-acid metal complex, 
a thing with a thing given [ as an organic boron compound ] in JP,3-1162,A with a thing given 
[ as an organic boron compound ] in JP,2-221967,A with a thing [ given in JP,53-127726,A, 
JP,62-145255,A, etc. ] given [ as a carixarene system compound ] in JP,2-201378,A etc. is 
usable. 

[0040] A well-known process can be used as a process of a toner mother particle, for example, a 
method of grinding dry type, a wet emulsion polymerization, a suspension polymerization, an 
emulsification granulation method, etc. are mentioned. Generally, in the case of an indeterminate 
form particle and a wet method, in the case of the grinding method, a globular form particle can 
be obtained, and it should just use a toner process suitable for an image formation process. 
Particle size of a toner mother particle has a desirable thing of a viewpoint of image quality to a 
diameter of a granule, and an about 10-micrometer thing can be suitably used from volume mean 
diameter particle size of 4 micrometers. In especially this invention, it is desirable to use a toner 
mother particle with a volume mean particle diameter of 6-8 micrometers. 

[0041] If it faces **(ing) the 1st aforementioned component - the 4th component outside to the 
above-mentioned toner mother particle and these toner constituents can be mixed to 
homogeneity, it is possible to use well-known outside ******. For example, what is necessary is 
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to add collectively the four above-mentioned component specified to a toner mother particle by 
this invention, and just to mix using a Henschel mixer etc. Moreover, although four components 
may be divided for every component and you may add, it is desirable to add a silica and a 
hydrophobic silica especially used as the 1st component at the end, and to mix. It is for the 
standup nature of electrification to improve more. 

[0042] 1 component developer with which a carrier is not used for a toner of this invention, and 
2 component developer used with a carrier — also in any, it is usable, moreover, a toner of this 
invention — magnetism or nonmagnetic — you may be which toner. 

[0043] All of a carrier which can use a well-known carrier as a carrier used with a toner of this 
invention, for example, consists of magnetic particles, such as iron powder and a ferrite, a coat 
mold carrier which covered the magnetic particle surface with coating, such as resin, or a binder 
mold carrier which comes to distribute a magnetic particle in binder resin are usable. As such a 
carrier, 20-60 micrometers of volume mean particle diameter are preferably suitable for a 30- 
50-micrometer thing. Hereafter, an example explains this invention concretely. 
[0044] 

[Example] What carried out hydrophobing processing of the silica particle whose number mean 
particle diameter is 5nm, 15nm, 30nm, or 40nm as the 1st component of a <external additive> in 
^HMDS^hexamethyldisilazane) -wa&^ 
in order of the above-mentioned publication, respectively. What carried out hydrophobing 
processing of the titania particle whose number mean particle diameter is 20nm, 30nm, 50nm, 
100nm, or 150nm as the 2nd component in isobutyl trimethoxysilane was used. Whenever 
[ hydrophobing ] were 50%, 55%, 55%, 60%, and 60% in order of the above-mentioned publication, 
respectively. The titania particle whose number mean particle diameter is 50nm, 70nm, 100nm, 
200nm, 1000nm, or 1500nm as the 3rd component, and the strontium titanate particle whose 
number mean particle diameter is 300nm were used. The content percentages of a particle with 
a particle size of 1500nm or more were several 0%, several 0%, several 0%, several 3%, several 
10%, several 30%, and several 5% in order of the above-mentioned publication, respectively. The 
calcium stearate particle whose volume mean particle diameter is 1 micrometer, 2 micrometers, 
5 micrometers, 10 micrometers, or 15 micrometers as the 4th component was used. 
[0045] 

<Manufacture of a toner mother particle>, and bisphenol system polyester resin 70 weight 
sections (Tg:58 degree C, Tm:100 degree C) 

- Magenta pigment (C. I. pigment red 1 84) The mixture which consists of the 30 weight sections 
above-mentioned presentation was taught to the pressurized kneader, and was kneaded. The 
feather mill after cooling ground the obtained kneading object and the pigment masterbatch was 
obtained. 

[0046] 

- The above-mentioned polyester resin 93 weight sections and the above-mentioned pigment 
masterbatch After mixing the material which consists of the 10 weight sections above- 
mentioned presentation with a Henschel mixer, mixture was kneaded with vent 2 shaft kneading 
equipment. After cooling the obtained kneading object, it pulverized with coarse grinding and a jet 
mill with the feather mill, and the Magenta toner mother particle with a volume mean particle 
diameter of 8.5 micrometers was obtained by classifying further. The particle size of a toner was 
measured using the coal tar multi-sizer 2. 

[0047] As shown in the <manufacture of toner of example and example of comparison> table 1, 
and a table 2, each external additive (the 1 st component - the 4th component) was added to the 
above-mentioned toner mother particle, and it mixed with the Henschel mixer, the sieve was 
covered with the vibrating screen machine, and each toner was obtained. The addition (% of the 
weight) of each external additive shown in a table is a rate to a toner mother particle. 
[0048] 
[A table 1] 
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[0050] Mixed stirring of the toner obtained in <manufacture of 2 component developer> each 
example and the example of a comparison was carried out so that the below-mentioned carrier 1 
and the toner concentration in a developer might become 6 % of the weight, and 2 component 
developer was obtained. 

[0051] It is 100 weight ******** about a methyl ethyl ketone at the flask of 500ml of containers 
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equipped with carrier 1 stirrer, a capacitor, a thermometer, a nitrogen installation pipe, and 
dropping equipment Under nitrogen-gas-atmosphere mind, at 80 degrees C, the solution which 
was made to dissolve the methyl methacrylate 36.7 weight section, 2-hydroxyethyl methacrylate 
5.1 weight section, 3-methacryloxypropyl tris (trimethylsiloxy) silane 58.2 weight section and 1, 
and V-azobis (cyclohexane-1-carbonitrile) 1 weight section in the methyl -ethyl-ketone 100 
weight section, and was obtained was dropped into the rear-spring-supporter reactor in 2 hours, 
and was ripened for 5 hours, after adjusting isophorone diisocyanate / trimethylol propane 
adduct (IPDI/TMP system: NCO%=6.1%) as a cross linking agent to the obtained resin so that the 
OH/NCO mole fraction may become 1/1 — a methyl ethyl ketone — diluting — a fixed ratio — 
the coat resin solution which is 3 % of the weight was prepared. Using the baking ferrite powder 
F-300 (volume mean particle diameter micrometers [ 50 ], Powdertech make) as core material, 
the above-mentioned coat resin solution was applied and dried with Spira Cota (Okada elaborate 
company make) so that the amount of covering resin to core material might become 1.5% of the 
weight In hot blast circuit system oven, at 160 degrees C, the obtained carrier was left for 1 
hour and calcinated. The ferrite powder bulk after cooling was cracked using the sieve shaker 
which attached 106 micrometers of openings, and a 75-micrometer screen mesh, and the resin 
covering carrier 1 was obtained. 
^[0052]-The developer^obtained in <evaluationX,eacKexample and^the example-of a -comparison-.-, 
was evaluated according to the following methods about each evaluation criteria. 
BS developer was set to the full colour copying machine (CF900: Minolta Co., Ltd. make), the 
image section carried out the 30,000-sheet continuation copy using 1 5% of manuscript, and the 
black spot on an image (BS) was evaluated by carrying out visual observation. 
O : BS was not generated.; 
**: BS had occurred a little.; 
x: Much BS had occurred. 

[0053] Pori Bin of 50 cc of electrification action standups — a toner — TC ratio — it taught so 
that it might become 6%, and the amount of electrifications for roll mill stirring 5 minutes, 100 
minutes, and 600 minutes was measured by ISU PERT, and rate A (%) to the amount of 
electrifications of the 100-minute value of the amount of electrifications of a 5-minute value and 
rate B (%) to the 600-minute value of a 100-minute value estimated. 

O : — A; 100% or more, less than [ more than more than B;100%O:A;80%100% ], and more than B; 
100%**: — it is less than 100% and A; 80% or more, less than [ less than x:A;80% ], or less than B; 
80% — to "x" and "**", the cause (low; — the amount of Ch Up; electrifications with the low 
amount of electrifications is high) was written together. 

[0054] The photo conductor polishing developer was set to the full colour copying machine 
(CF900: Minolta Co., Ltd. make), the ratio of the image section and the solid color section carried 
out the 30,000-sheet continuation copy using 15% of manuscript, the thickness of a sensitization 
layer was measured with the eddy current type thickness measurement vessel (product made 
from PERMASCOPE EC TYPE;FISCHER), per photo conductor 100,000 rotation could be 
deleted, and the amount was computed and evaluated, if can delete, it can delete too much if an 
amount is larger than 4 micrometers, and endurance ability cannot be secured and it is smaller 
than 2 micrometers — the amount of polishing — it is too few to maintain the photo conductor 
engine performance Moreover, the photo conductor surface after a continuation copy was 
observed by viewing, and it evaluated to coincidence also about the blemish. 
O : it can delete, an amount is 2-4 micrometers, and the blemish was not produced.; 
x: It could delete and; or the blemish which an amount is less than 2 micrometers, or was over 4 
micrometers had arisen. 

In addition, to "x", the cause (polishing smallness and polishing stride are a blemish) was written 
together. 

[0055] Initial image quality (texture) 

The developer was set to the full colour copying machine (CF900: Minolta Co., Ltd. make), the 
ratio of the image section and the solid color section copied using 15% of manuscript, and the 
texture on an initial image was evaluated by carrying out visual observation. It is thought that a 
texture is fine in a fluidity being enough, and a texture becomes it coarse that a fluidity is 
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inadequate. 

O : the texture was fine and the image was fully beautiful.; 

x: The texture was coarse and the ill-behaved ** and practical use top problem had an image. 
[0056] The environmental stability developer was set to the full colour copying machine (CF900: 
Minolta Co., Ltd. make), the image section carried out the 1000-sheet continuation copy using 
15% of manuscript under 15 degrees C / 20% (L/L) and 35 degrees C / 80% (H/H) of each 
environment, and fogging on image concentration and an image was evaluated by carrying out 
visual observation. If image concentration will fall if the amount of toner electrifications rises too 
much, and the amount of toner electrifications falls too much, it will be thought that fogging 
occurs on an image. 

O a fall and fogging of :image concentration — ; which produced neither 

**: Although a fall and/or fogging of image concentration arise a little, it is satisfactory 

practically.; 

x: A fall and/or fogging of image concentration arose. 

In addition, to "**" and "x", the amount change of electrifications (a rise or fall) considered to 
be the environment (L/L or H/H) used as a problem and the cause was written together. 
[0057] The developer was set to the full colour copying machine (CF900: Minolta Co., Ltd. make) 
in_the-&gging-NN, environment, the-image. section .carried out the -30,000-she^t^continuatian^copy- 
using 15% of manuscript, and fogging on an image was evaluated by carrying out visual 
observation. 

O : fogging was not generated.; 
**: Fogging had occurred a little.; 
x: Much fogging had occurred. 
[0058] An evaluation result is shown in a table. 
[A table 3] 
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[0059] 
[A table 4] 
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[0060] The number mean particle diameter of the 1st component - the 3rd component uses the 
value computed from the photograph of TEM observation among this specification. Moreover, the 
volume mean particle diameter of the 4th component uses the value measured with the light- 
scattering type particle-size-distribution measuring instrument. 
[0061] 

[Effect of the Invention] Fixing and photo conductor wear are controlled by this invention, and 
the outstanding effect that electrification standup nature improves is acquired. Moreover, in this 
invention, the outstanding effect that environmental stability and endurance also improve is 
acquired by controlling further the number mean particle diameter and the addition of the 1st 
component and the 2nd component 

[Translation done.] 
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